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(57) ABSTRACT

An electrical facility includes an earphone socket having a
housing which 1ncludes a socket opening at one end portion
and a compartment in the other end portion and which
includes one or more signal terminals and a ground terminal,
and a connector mechanism 1s engaged in the compartment of
the housing and includes a socket element directed toward
and aligned with the socket opening of the housing, and
includes an output terminal electrically connected to the
socket element. The connector mechanism may be selected
from an RF connector mechanism. The output terminal of the
housing 1s directed toward an outer peripheral portion of the
housing.

5> Claims, 4 Drawing Sheets
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EARPHONE SOCKET HAVING RF
CONNECTOR DEVICE

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present mnvention relates to an earphone socket or jack,
and more particularly to an earphone socket including a radio
frequency (RF) connector device for transmitting radio fre-
quency signals 1n addition to the radio and/or vocal and/or
audio signals.

2. Description of the Prior Art

Typical earphone sockets comprise a phone connector or
audio connector including a phone jack or socket having a 3.5
mm socket opeming formed or provided therein for plugging
or recerving or engaging with the corresponding 3.5 mm
phone plug or the like, 1n which the typical phone jack or
socket 1s normally disposed or attached or mounted or
secured 1 an electrical facility or apparatus, such as the
mobile phone or portable phone, and normally includes a
radio or audio module for AM/FM single recerving and/or
transmitting purposes, compact disc processing purposes,
MP3 processing purposes, or the like, and the phone plug 1s
normally electrically connected or coupled to the earphone or
the speaker or the like for outputting the radio or audio sig-
nals.

For example, U.S. Pat. No. 6,688,918 to Wang et al., U.S.
Pat. No. 6,928,310 to Lee, U.S. Pat. No. 7,340,284 to Chung,
and U.S. Pat. No. 7,940,339 to Hornachi disclose several of
the typical electrical facilities or apparatuses comprising a
phone plug for selectively engaging with the phone jack or
socket of the electrical facility or apparatus.

However, the phone jacks or sockets and the phone plugs of
the electrical facilities or apparatuses may be used for recerv-
ing and/or transmitting the radio or audio signals of relatively
lower frequencies, and may not be used for receiving and/or
transmitting the radio frequency (RF) signals of relatively
higher or greater frequencies, such that an additional phone
jack or socket and/or phone plug 1s further required be pro-
vided for recerving and/or transmitting the radio frequency
(RF) signals of relatively higher or greater frequencies.

Furthermore, the radio frequency (RF) signals processing
modules, such as Global Positioning System (GPS) modules,
WiF1modules, digital video broadcasting terrestrial (DVB-T)
modules, digital audio broadcasting modules, etc. have now
been widely used for receiving and/or transmitting and/or
processing the radio frequency (RF) signals which may notbe
used for receiving and/or transmitting the radio frequency
(RF) signals of relatively higher or greater frequencies.

The present invention has arisen to mitigate and/or obviate
the afore-described disadvantages of the conventional ear-
phone sockets and/or phone plugs of the typical electrical
facilities or apparatuses.

SUMMARY OF THE INVENTION

The primary objective of the present invention 1s to provide
an earphone socket including a radio frequency (RF) connec-
tor device for transmitting radio frequency signals 1n addition
to the radio and/or vocal and/or audio signals.

In accordance with one aspect of the invention, there 1s
provided an electrical facility comprising an earphone socket
including a housing having a socket opening formed 1n a first
end portion of the housing, and having a compartment formed
in a second end portion of the housing, and having at least one
signal terminal and a ground terminal provided on the hous-
ing, and a connector mechanism engaged in the compartment
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that 1s formed 1n the second end portion of the housing, and
the connector mechanism including a socket element dis-
posed and directed toward and aligned with the socket open-
ing of the housing, and including an output terminal electri-
cally connected to the socket element for electrically
connecting to the electrical facility.

The socket opening of the housing includes an 1nner diam-
eter which may be selected from 2.5 mm, 3.5 mm, or 6.35 mm
for selectively engaging with the plug members of different
outer diameter. The housing includes at least one second
signal terminal for providing a stereo function for the ear-
phone socket and/or for single recerving and/or transmitting
pUrposes.

The connector mechanism may be formed integral with the
housing as a one integral piece, or may be engaged into the
compartment of the housing and secured to the housing. The
connector mechanism may be selected from an RF connector
mechanism for radio frequency single recerving and/or trans-
mitting purposes.

The output terminal of the housing 1s faced outwardly or
directed toward an outer peripheral portion of the housing.
The socket element of the housing 1s aligned with and con-
centric with the socket opeming of the housing.

A phone plug may further be provided and includes a male
plug member for engaging with the socket opening of the
housing, and an RF cable engaged 1n the male plug member
for electrically and selectively connecting to the socket ele-
ment of the connector mechanism and for radio frequency
single recerving and/or transmitting purposes.

An electric circuit board may further be provided and
includes a radio frequency signal processing module dis-
posed on the electric circuit board and electrically connected
to the output terminal of the connector mechanism. The signal
terminal and the ground terminal of the housing are electri-
cally connected to the electric circuit board.

Further objectives and advantages of the present invention
will become apparent from a careful reading of the detailed
description provided hereinbelow, with appropriate reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an earphone socket for an
clectrical facility or apparatus 1n accordance with the present
invention;

FIG. 2 1s a perspective view of the earphone socket for the
clectrical facility or apparatus;

FIG. 3 1s a cross sectional view of the earphone socket,
taken along lines 3-3 of FIG. 2; and

FI1G. 4 1s another cross sectional view similar to FIG. 3,
illustrating the operation of the earphone socket for the elec-
trical facility or apparatus.

PR.

(L]
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DETAILED DESCRIPTION OF THE
EMBODIMENT

Referring to the drawings, and 1nitially to FIG. 1, an ear-
phone socket 1 1n accordance with the present invention 1s
provided for attaching or mounting or securing to an electric
circuit board 30 of an electrical facility or apparatus 3, such as
the mobile phone or portable phone or the like, and the elec-
trical facility or apparatus 3 includes a radio frequency (RF)
signals processing module 31, such as Global Positioning
System (GPS) module, WiF1 module, digital video broadcast-
ing terrestrial (DVB-T) module, digital audio broadcasting
module, etc., disposed or attached or mounted or secured on
the electric circuit board 30. The earphone socket 1 includes
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a receptacle or body member or housing 10 also disposed or
attached or mounted or secured on the electric circuit board
30 and to be electrically connected or coupled to the RF
signals processing module 31.

For example, as shown 1n FIGS. 2 and 3, the housing 10
includes a socket cavity or opening 11 formed or provided 1n
one end or first end portion 12 thereol and having an 1nner
diameter selected from 2.5 mm, 3.5 mm, 6.35 mm for receiv-
ing or engaging with the corresponding phone plug 5 (FI1G. 4)
or the like, and includes a chamber or compartment 13 formed
therein, such as formed 1n the other or second end portion 14
thereot for receiving or engaging with a connector body
member or connector device or mechanism 20 or the like, and
the housing 10 includes one or more (such as two) signal

clectrodes or terminals 15, 16, and a ground electrode or
terminal 17 for electrically and selectively connecting or cou-
pling to the electric circuit board 30 of the electrical facility or
apparatus 3, 1n which the signal electrodes or terminals 15,16
may be used for providing the stereo function for the ear-
phone socket 1 and/or for radio or audio or video single
receiving and/or transmitting purposes.

The connector mechanism 20 mncludes a contact or elec-
trode or terminal or socket element 21 disposed or located or
faced or directed toward or aligned with or engaged nto or
with, and concentric with the socket opening 11 of the hous-
ing 10, and another contact or electrode or terminal or socket
member or output terminal 22 electrically connected or
coupled to the socket element 21, and the output terminal 22
1s extended or located or faced or directed out or away from
the housing 10, or provided on the outer peripheral portion of
the housing 10 and electrically connected or coupled to the
RF signals processing module 31 (FIG. 1). As shown 1n FIG.
4, the phone plug 5 includes a male plug body element or
member 50 for engaging with or into the socket opening 11 of
the housing 10, and an RF signal wire or cable 51 disposed or
located or engaged in the male plug member 50 for electri-
cally and selectively connecting or coupling or engaging with
the socket element 21 of the connector mechanism 20 and for
RF single recetving and/or transmitting purposes.

In operation, as shown i1n FIGS. 1 and 4, the male plug
member 50 of the phone plug 5 may be selectively engaged
with or into the socket opening 11 of the housing 10 for
receiving and/or transmitting the radio or audio signals of
relatively lower frequencies, and the RF signal cable 51 may
be selectively engaged with or into the socket element 21 of
the connector mechanism 20 for recerving and/or transmit-
ting the radio frequency (RF) signals of relatively higher or
greater frequencies. The connector mechanism 20 may be
disposed or engaged into the compartment 13 of the housing
10 and connected or coupled or secured or welded to the
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housing 10, or the connector mechanism 20 may be formed
integral with the housing 10 as a one integral piece.

Accordingly, the earphone socket in accordance with the
present invention includes a radio frequency (RF) connector
device for transmitting radio frequency signals 1n addition to
the radio and/or vocal and/or audio signals.

Although this imnvention has been described with a certain
degree of particularity, 1t 1s to be understood that the present
disclosure has been made by way of example only and that
numerous changes 1n the detailed construction and the com-
bination and arrangement of parts may be resorted to without
departing from the spirit and scope of the invention as here-
iafter claimed.

We claim:

1. An electrical facility comprising:

an earphone socket including a housing having a socket
opening formed 1n a first end portion of said housing,
and having a compartment formed 1n a second end por-
tion of said housing, and having at least one signal ter-
minal and a ground terminal provided on said housing,

a radio frequency (RF) connector mechanism engaged 1n
said compartment that 1s formed 1n said second end
portion of said housing, and said connector mechanism
including a socket element disposed and directed toward
and aligned with said socket opening of said housing,
and concentric with said socket opening of said housing,
and including an output terminal electrically connected
to said socket element,

a phone plug including a male plug member for engaging,
with said socket opening of said housing,

a radio frequency (RF) cable engaged 1n said male plug
member for electrically connecting to said socket ele-
ment of said connector mechanism, and

an electric circuit board including a radio frequency signal
processing module disposed on said electric circuit
board and electrically connected to said output terminal
of said connector mechanism, said at least one signal
terminal and said ground terminal of said housing being
clectrically connected to said electric circuit board.

2. The electrical facility as claimed 1n claim 1, wherein said
socket opening of said housing includes an 1nner diameter
selected from 2.5 mm, 3.5 mm, or 6.35 mm.

3. The electrical facility as claimed in claim 1, wherein said
housing includes at least one second signal terminal.

4. The electrical facility as claimed in claim 1, wherein said
connector mechanism 1s formed 1integral with said housing as
a one 1ntegral piece.

5. The electrical facility as claimed 1n claim 1, wherein said
output terminal of said housing 1s directed toward an outer
peripheral portion of said housing.
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